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DETERMINATION OF ORITICAL POINT OF CONCENTRATING 
TABLES ON FLAT HIVLR ORE. 
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DETERMINATION OF CRITICAL POINT OF CONCENTRATING 
TABLES ON FLAT RIVER ORE • 
In ooncentrating any ore on tables there is, theor-
etioally, a oritioal point in sizing, be7on4 whioh it 
oan not be expeoted to recover the valuable minerals: 
that is, valuable mineral finer than a oertain eize will 
, 
go with the gangue and be lost. For instanoe, in the 
diagram of the W1lfle7 Table shown, the concentrates 
grade from ooarse to fine as indicated, but instead of 
grading on down into very fine sizes farther up the table 
these finer sizes are found miXed wi th the middlings, 
tailing. and s11mes as indioated by the arrow.. !he 
problam 18 to determine the oritioal aisea where the 
d1 visions 00 our • 
The attempt of the following experiments was to 
determine these orit1cal sizes in the ooncjntration 
of the lead ores of the llat River distriot. For th1s 
purpose, fifteen samples were obta1ned from a mill 
of that district, theae samples being heads, oonoen-
trate., 1I14411Dc., and tails from three Wilfle7 Tabl ••• 
The feed for theae tables oame from a three spigot 
Classifier. the produot trom the first spigot went 
to a W11fley ~able .O~ 1, the produot from the seoond 
spigot .ent to Wi1tley Table 50.,2, the produot trom 
Tails ? 
2 
the third spigot went to Wilfley Table No.3, and the 
overf~ow to an IsbelL Vanner. All of the material would 
pass a screen having 30 openings per linear inoh. 
Each of these samples was thoroughly mixed and a 
small sample taken for chemical analysis. A soreen 
ana2ysis was made on each of the orig1nal samples, using 
a new set o~ Tyler's Standard Screens, oonsisting of 
~b, 48, 6b, 80, 100, 115, 150, 170 and GOO mesh soreens. 
The use of these screens is reoommended for soreen analy-
SiS, beoause the openings increase and deorease through-
out the series in a fixed ratio, and hence wil~ divide 
the prOduct in better proportion than 8 sieve series 
with no fixed relationship between the openings. Many 
industries have established ~OO mesh soreens as the mini-
mum in soreen sizing. The Bureau of Standards of the 
United states Government has taken as a standard the 
~oo mesh sieve made from 0.0021 inch Wire, and having 
an opening the linear dimension of which is 0.0029 inch. 
This sieve has been adopted as the base of the Tyler 
St~dard soreen soale. The 100 mesh sieve in this 
soreen soale also comes within the speoifioations adop-
ted by the Bureau of Standards. The diameters or the 
openings in the soale inorease in the ratio of the 
fourth root of 2, or 1.189 the factor recommended by , 
Prof. Richards in his work on ore dress~ng. This gives 
a ratio o~ the square root o~ G, or 1.414 between the 
areas of the openings in successive screens. This ratio 
applies to the finer sizes from 65 to 200 mesh. For the 
two coarser screens the ratio between the dianeters of 
the openings is the square root OI G or 1.414 t so that 
each area is double the next finer. 
The tails, heads, middlings and concentrates were 
screened in the order named, to avoid any possible salting 
of the poorer samples, which might result if the rioher 
samples were screened'first. The produot from each soreen 
was weighed to the nearest half gram and analyzed for 
lead. All chemioal analyses were made in duplioate. 
The determinations for lead were made by the am-
monium molybdate method as follows. Made up a standard 
soLution of ammonium molybdate oontaining about 4.74 gm 
of ~onium molybdate in two liters of water. Standard-
ized this solution as fol~ows: Weighed carefullY several 
sampLes of U.P. lead sulphate and dissolved them in a 
saturated solution of ammonium acetate in distilled 
water. Bolled about ten minutes and titrated boiling 
hot with the ammonium molybdate solution, using a dilute 
solution of tannio acid as an outside indioator. Weight 
of lead lulphate divided by the number of oubio oenti-
4 
meters of ammonium molybdate required. and multiplied by 
the faotor 207/303, gives the lead equivalent of one cubic 
oentimeter of the ammonium molybdate solution. Ran a 
bisnx test oonsisting of 60 cubio centimete~ of distilLed 
water and 26 oubio oentimeters of ammonium acetate solu-
tion. Found this required 0.3 oubic oentimeters of am-
monium molybdate solution to give an end pOint. Henca 
0.3 oubio oentimeters was subtracted from all our sub-
eequent readings. 
In running the analysis on the samples of ore. 
we took one gram of the beads and tailings, one half 
gram of the middlings and. one quarter gr8Ju o'f the oon-
oentrates. Dissolved each sample in about 5 0.0. of 
nitrio acid and 10 0.0. of hydroohlorio aoid. Cooled 
and added about 7 0.0. of sulphurio acid and boiled 
to dense white fwwes. Cooled, adued about 50 0.0. 
distilled water and boiled. Cooled to room tempera~ure, 
filtered, and dissolved precipitate in about 25C.o. of 
saturated solution of ammonium acetate in original 
beaker. Added 50 o.c. of distilled water, boiled and 
titrated ~oil1ng hot with the ammonium molybdate as 
desoribed abote, using a dilute solution of tannia 
aoid as an outside indioator. 
5 
No. 0.0. NH4Mo04 minus 0.3 0.0. .x. s t andar d 
Weight of sample = % Lead 
The results of the analyses are to be found in the 
aooompanying tables. 
It was impossible to determine any critioal sizes 
iTom the se sample s for several reasons. Fir at, the 
size of the samples was much too small to give satis-
factory results, several of the screen produots weighing 
less than one gram. Eaoh produot should be muoh larger 
than this to ue a fair sample and to give an accurate 
analysis of the lead contained in the given size. Also 
the results show a nearly perfeot separation of the 
valuable mineral from the gangue. The tables apparently 
all 
were recovering practioall~of the valuable mineral so 
that no critical size could ue found. This complete 
recovery is probably partly due to the fact that the 
ore treated consists prinoipally of galena with a dolo-
mite gangue, and due to the large difIerence in specific 
gravity of these minerals, a good separation can be ob-
tained. 
The reoovery shown by these samples was unusually 
high, even for this olass of are, and it seems likely 
that the samples were obtained from laboratory experiments 
rather than from ordinary mill work. Hence beoause of 
6 
these ideal oonditions. no critioal sizes could De deter-
mined. In order to obtain any satisfactory results along 
this line. a large number of experiments should be dane 
right at the mill. where samples of suffioient size could 
be readily obtained and conditions varied as desired. 
Classifier Spigot No.1, Wilf!ey Table Heads. 
ORIGINAl, SAMPI,E, 
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C~~~~if1er Spigot No. ~, Wilfley ~able Tails. 
--------------------------- - --- - -----------
ORIGINAL SAMPLE. 
Pb Contcnt= 0.1 g.m. 
-




WET ASSAY Pb 
CONTENT 
I 
THRU ON INCHES GRAMS GRAMS 
-- --
RATIO=1·4 1 4 








48 65 I 0.0082 
. -."- -•.. --- - - . _.--" 
j 
RATIO'-'-- 1 • I S 9 
65 80 0.0069 I 
80 100 I 0.0058 13.5 
" -. 
100 115 0.0049 5.5 
" 
115 150 0.0041 4.0 
" ---
" 
--------1 150 170 0.0035 _ i_ 1.5 --
170 200 0.0029 1.0 
" ••• p-- .. __ .• __ •• --.'. 
--
II 





C~~s~1£1er Spigot No. i.Wilfiey Tabie Middlings. 
-_.- ---.-----------------:~-----:::.-.- ------_. __ .. _---
ORIGINAL SAMPLE. 
Wcight= 80.0 ~.m. Wet Assay- ".6% Pb Pb Content=- 6.0 g.m. 

























.. - --_ .. ---~ ..... 
RATIO= r. 189 
0.0069 


































--_ .. _----- -------- -----_ ... -- -·····---···--I---------·I-·---·-~· .... --
Classifier Spigot No. L, wilfley Table Concen~rateej 
-- ---- ---- ------~--- -- -----=--~-------------==--=-=------------ --------------
Wcight= 69.0 
ORIGINAL SAMPLE. 
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WEIGHT 
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200 .15.0 '16.' '.''16 
-_._-_._- ------.. - -~~---.- ... ---- '-- ---- - .. -.. -.--~-- - .. - ------ --~.----.-~ ... ----
.--------_ .... _-_._-_._._---_.-......... _----------
Classifier Spigot No. 2 ~ Wilfley Table Heads. 
ORIGINAL SAMPLE. 
W cight,-= 17 .5 I!:. m. Wet Assay= 10.0% Pb Pb (~ontent= J.. 75 g. m. 
'C.'C 
SCREEN ANALYSIS. ( 'II EMICAL ANALYSIS • 
.. 
OPENIN(~ W EIGJlT 
MI<:SH 
IN 1-
THRU ON INCHES GRAMS 
~--- .. ,' 
RATI()~= T. 41,~ 
35 0.0164 
I 




_ 48 , __________ ~~ ______ 0~~ __ 08_~_ i-----.---. _. __ ._ . 
1 
65 80 0.0069 
------1-
80 100 0.0058 3.0 J..o 0.03 
1 




~.O 3.9 I 0.0'18 
----1-115 i 150 0.0041 · .. '1'·--· .. · __ ·_- ---- "- . ' 
150 170 0.0035 1.S 4.9 I 0.029 
---1----
I 
2.0 6.3 I 0.106 
--I ' •. 200 170 0.0029 
j 
'1.6 







Classifier Spigot No.2, Wilfley Table Tails. 




Wet Assay= 0.1% Pb Pb Content= 0 .13 g.m. 




THRU ON INCHES 
----- ------------




35 48 0.0116 
- - -- --[--
65 I 0.0082 48 I -----
: J~IITIO=-c-I. r~() 
I 
I 
65 80 I 0.0069 i 
1 
80 100 0.0058 
100 : 115 0.0049 I 
i 
1 








170 200 0.0029 
".- - - -- "-------_. 
200 
_.". 
-- ----1-- ._---- _._-- - ----- -- -_. 




GRAMS Pb __________ G_RA_M_S. __ _ 
.------ --- .. _._---- -",-_.------ -- .. _-,,---.--
3.0 0.1 0.003 
--- ---- --.. ---
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Classifier Spigot No. 2,Wilfley Table Middlings. 
ORIGINAL SAMPLE. 












48 65 0.0082 
RATJO== 1_ 1 ~<) 
65 80 0.0069 
80 100 0.0058 
100 115 0.0049 
115 150 0.0041 
150 170 0.0035 
















Pb Content== 1.1 g. m. 
CHF:MICAl. ANAl.YSIS. 















. 0.2 .. _\ 
I 
2 0 I 
- ---- ---~-- ----\-- 0.86 
I 
Classifier Spigot No.2. Wilfley Table Concentrates. 
ORl(;INAr. ~AMPLK 
\Veight 50. 5 ~. rn. \V("t Assay= '18.2% Pb 









35 48 0.0116 
.. -
48 65 0.0082 
RATIO= , . I R<) 




80 100 0.0058 
100 115 0.0049 
.... - - ---- _._-- .... -... -~.~ 
115 150 0.0041 0.6 
150 170 0.0035 
170 200 0.0029 0.6 
.... - .. _------- ---_.- - - --'- --
200 49.0 








________ 61.8 ___ 0~S6 __ _ 
--1---
'13 __ 2 ___ ()~36_ 
81.0 39.'1 
I-
SlaBei~1.r Spigot Eo. 3, w11f~ey Tabie Heads. 
ORIGINAL SAMPLE. 
\vcight=-= 18.6 g.lll. Wct Assay= 9.38% Pb Pb Content= J.. '135 g.m. 




THRU ON INCHES 
-_._.---. 
RATJO= I. 4 T 4 
35 0.0164 
~ .- . 
35 48 0.0116 
.- .-
48 65 0.0082 
-1- .-~ -" 
RATIO= J. ) 39 
65 80 0.0069 
- .. 
80 100 0.0058 
100 115 0.0049 
115 I 150 0.0041 
--I . ,-I 
150 170 0.0035 
170 200 0.0029 
.. 
- - _e __ " ____ ._~ ___ ___ ._ 
---- .... 
200 








































Classifier Spigot No.3, Wilfley Table Tails. 
ORIGINAT SAMPLE. 
Weighl= 80. g. m. Wet Assay=- 0.26% Pb Pb Content= 0.2 g.m. 
SCH.EEN ANALYSIS. CHEMICAL ANALYSIS. 
I- ~.-
OPENING WEIGHT WEIr ASSAY Pb 
1 ____ M ..... JtS_H____ IN PER CENT CONTENT 
THRU . L---~--__ . !NCH~~ ___ ... _~_,~!A_M_S. __ I--.....:!=-='b--- ___ ~ __ G_RA_M_S __ 
I 
RATIO=I·4 J 4 
35 0.0164 1-. 
I 
I 
35 I 48' 0.0116. i 










._---._ .... ,-j 
0.0049 1 0.5 
I 
115 . ..\ 1~? ____ 1 0.0041 2.0 
1-" 
I, 
150 170 I 0.0035 3.5 
___ , - _____ • _____ • __ • ____ • __ .w __ • _____ •• ___ •• ___ ,_._ 
















Classifier Spigot No.3, Wilfley Table Middlings. 
------.---=-==~==---:--:==========c==::=~=. 
ORIGINAl. SAMPLE. 
Wcight= 136 g.m. Wet Assay= 8.1% Pb Pb Content= 11.0 g.m. 






---- .-- .. -
RATIO=I.414 




.-- '-- ----- -----
35 48 0.0116 
,.-. ._--- -_.- -- -- - ... --
48 65 0.0082 
- - -_ .. - .. -
-- _. 
RATIO= I. J 81) 
65 80 0.0069 &.0 !rao. 
--- --- .. -- _._------ --_ ....... ----- _._-_._---_._--_. ---------_. __ ... _----- -------------------
80 100 0.0058 1.0 fraoe 
100 115 0.0049 1.0 !%tao. , 
-----------_._-- -----_. -.-- --- ---- _. --_ .. ---- --- -------_._----_ .. _-
1115 1150 0.0041 8.6 !rac. 
------1-----1------- --_ ..... --_ .... ". -- ---- .. -.. --·----·---1----------
150 170 0.0035 6.0 0.2 0.01 




, 10.3 10.9 
---.~-.--------- -
I 
Classifier Spigot No.3. Wilfley Table Concentrates. 
-------_.- -_._._._--:-:--:-:-:---::==== 
ORIGlNAL SAMPLE. 







RATIO= I . 4 T 4 
35 0.0164 
35 48 0.0116 
48 65 0.0082 
65 80 0.0069 
WEIGHT 
GRAMS 









.- ---_ .... -- ----_ .. __ .. _---- ---- ._---- -_. --- .. ------. ---.-
80 100 0.0058 
100 115 0.0049 
115 150 
'.-'- - .. ------ _. __ .. _-----_.---- --_ .......... _- .. _- -_._-_._--- ._--
0.0041 I . 
150 170 0.0035 I 
- -----... --- ------ --- 1-- .. -.. ---... - .. - .. -- _ ..... -_.- -.-.--.- _ ...... 
170 200 0.0029 0.1 0.38 
-_· .. _---_ .. ·--.. --1----·- -.--.---- .-----
200 '''.6 83.0 
--- ----~-I·-·-------- ------'------ ------'--- ---
1 




g. m. W ct Assay- 3. 8~ !b Pb Content== 4:. 6 g.m. 
1--
1-
SCREEN ANALYSIS. CHF:MICAL ANAI,YSIS. 














65 0.0082 I 
---------- ----- ---- 1--
RATIO= 1 • l~') 
65 80 0.0069 
-1---- -------- -
I 
80 100 0.0058 
100 115 0.0049 
--
115 150 0.0041 
--- ----- -- ------------- ----
150 170 0.0035 































Isbell Venner Tails. 
ORIGINAL SAMPLE. 





THRU ON INCHES GRAMS 
35 0.0164 
35 48 0.0116 
_ ..... 
48 65 0.0082 
.. -- ----.----.--- - ----- 1-- .- ... ---.--
RATIO= I. t 89 
65 80 0.0069 

































Isbell Venner Concentrates. 
ORICINAL SAMPLE. 
Weigh t= 2'1 .0 .~. m. ___ ~et Assa),= 78. ~% ~b Pb Content= 21.2 g.m. 












































_. ____ . ___ _____ ~.'J .0 _______ '1a. 6 
Pb 
CONTENT 
GRAMS 
